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INTRODUCTION 


This paper is. one of a series of articles dealing with milling methods and 
costs at metal mines in the United States, written in accordance with an outline 
prepared by engineers of the United States Bureau of Mines and published by the 


bureau, 


The Netta ‘mine and concentrator 4s the largest of the plants of the Eagle- 


Picher Lead Co, It is locatédd in Ottawa County, in the extreme northeast corner 
of Oklahoma, and in what is known as the Tri-State zine and lead mining district, 


ombracing the northeast corner of Oklahoma, the southwest corner of Missouri, and 
the southeast corner of Kansas, A majority of the production comes from the 


Oklahoma section, with Kansas second, and Missouri third, 


The district is subdivided into camps or areas named after the small: towns 
or communities that sprang up with the surrounding development. The Netta plant 
is in the Picher area; in fact, much of the mine workings are directly under the 


business section of Picher, _ 
The ore horizon lies between 200 and 275 feet in depth, with the main 
working level: at 275 feet. 


The lease comprises 1350 acres, upon which there are 8 shafts. Only two of 


these are now used, one a. hoisting shaft-equipped with balanced skips of 2% tons 
Capacity and a steel headframe, The man-hoisting shaft is equipped with one double- 


deck Ongey counter petanged having a capacity of 20 men, 
The mill has a patential capacity of 120 tons per hour, but is now handling 
about 60 ee per hours. » 3 


1 The Bed of Mines will welcome eo antiae of this paper, provided the followe 
ing footnote acknowledgment is used: i late from U. S, Bureau of Mines 


Information Ciroular 6342," 
2 One of the consulting engineers, U, 8S, puveai of Mines, and mill engineer of the 


Eagle-Picher Lead Co, 
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ORE TREATED 


The ores recovered are lead and zinc; lead in the form of lead sulphide or 
galena, the zinc in the form of zinc sulphide or sphalerite, locally known as 
Dlende or jack, The ore asit comes from the mine is known as rock or dirt and in 
this paper will be called dirt, The percentage of lead in the dirt varies from 
1 to S per cent galena, and the zinc varies from 3 to 10 per cent blende, 


The gangue is principally flint or chert with some limestone, Considerable 
Dlack flint or jasperoid is usually present, 


Iron pyrites is usually present closely associated with the ore minerals, 
and is the most troublesome mineral in concentration since its specific gravity is 
so nearly that of the blende, Chalcopyrite is occasionally found and calcite is 
also fairly plentiful. <A few other minerals are found but these are the principal 
gangue materials, 


The galena and blende occur principally in large crystals attached to the 
gangue, but are also found finely disseminated in the flint and black rock, In 
comparison with other complex ores, ours would be called free-milling, but the cone 
siderable amount of disseminated ore makes fine grinding necessary to secure a. 
high percentage of recovery, This is especially true of the blende, which is not 
completely freed even at 35 mesh, 


The flint and jasperoid gangue are very hard, brittle, and abrasive, which 
makes crushing and grinding costs high, The ore minerals are soft and easily 
ground, | 


BRIEF HISTORY OF CONCENTRATOR OPERATIONS 


. Milling methods in the TrieState district are fairly uniform in general 
character, but each mill varies slightly in type or make of equipment and arrange- 
ment of the units, The nature and size of ore deposits and the size and terms of 
the leases have heretofore made large operations and the erection of large mills 
impracticable, There are a few mills of about 100 tons per hour capacity, but 
most of them handle only SO or 60 tons per hour, The majority of the mills range 
in capacity from 300 to 500 tons per 10-hour shift, 


One thing to be remembered in considering operations in this district is 

that practically all the mills operate only'a single 10-hour shift per day ~ 8 
hours underground, It has never been the practice to operate a continuous 24-hour 
day, as in many other mining districts, It appears, therefore, that our mills are 
very small in capacity, but if our Netta mine were operated to capacity for 24 
hours a day it would handle 2,880 tons of rock per day or 850,000 to 1,000,000 
tons per year. This would compare quite favorable with capacity of operations in 
other districts. 
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There is a growing nen to seiaees the scope of operations in this 
district, In fact the Netta mill. was built originally upon a 40-acre lease, 
whereas the lease. now consists of..150 acros. 


The mills of this.district have mado greater progress in- ere ee of , 
operations in the last three.or four:years than in the previous '20 years, This im= . 
provement began with the successful application of flotationto our ores. Flotation 
had been on trial since about 1916 but was not immediately successful and many 
plants were discarded. The introduction of the 3utchart flotation machines and the 
American continuous filter, together with improvement in oils and reagents, marked 
the beginning of successful flotation in this district, : 


Prior to 1917 very little effort Was made to recover slimes, Slime concene 


trating tables were in use but they recovered only the coarsest and heaviest of the 
slimes and their production was very small. With the success of flotation came the 
need for fine grinding and thickeners, . Steel~shvlled roils: became more common, and 
ball mills and Dorr thickeners came into use, There ‘was no particular need for 
these prior to this time as the slimes could not be recovered, — 


The proportion of zine recovered by flotation now amounts to 20 to 25 per 
cent of the total production. This does-not mean that zinc production was increased . 
as mich as this by the flotation system, since a considerable amount of slimes was 
recovered by jigs and tables, The installation of the desliming apparatus has re- 
sulted in practically allof the eremRe pean pore to cuterenene and thence. to the 


flotation plant. ro 


Tests made by the U.: &., Bureau of: Mines haVe detyrmined that with our 
disseminated ores, the mineral is not completely freed from the gangue until ground 
to minus 35 mesh, This necessitates: the! careful “segregation of middlings of all 
sizea and their treatment in ball mills to secure a ee weovery, especially of the 


-w te 


zinc, er ee 


ical lea SHEET OF MILL : 


~ 


Tho flow sheat™ (fig. ay. ‘covers the Operation of the - entire mili, evealing 
crushing, handling, gravity concentration, and ‘flotation, This flow sheet has 
recently been changed in the flotation department vy the replacement of the lead 
froth concentrating table by a Butchart flotation machine and an American filter, 
This change is shown in the flow sheet of the flotation. plant te. ae 


’ 
os 009 


CRUSHING ae GRIND ING 


ae 


reaking,# The mill rock is sizod underground through a erizely | made ‘Of old 


railroad rails’ _ Spaced 10 inches apart. . ow. 


aoe G+ 


The breakers are 24-inch Webb City and aceNanre botlder crushers, 24 
by 12 inches, and of the Blake type. 
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The breaker rolls are Webb City 42-inch Cornish-type rollg. ees 


Fach of the two sets of crushers and rolls have a capacity af 60 tons per 
hour, They are driven by belt drive, as is all ‘other machinery throughout the mill, 


| Intermediate Crushing,= The regrind or return rolls, four in number, are 
Webb City 36-inch Blake-type rolls, in return circuit with two 4 by 5 by $ foot 
‘vibrating scrcens, 


‘ PL . 


3 The bed middlines from the chat jig, the hutch product ‘trom the last two 
cellsy together with the tailings fran the cleaner jig are reground on a set of 
%6einch high-speed rolls (steel shells) in close circuit with a 4 by 6 foot by 
2 millimeter vibrating screen, All crusher Jaws and roll shells are of white iron 
or hard fron, made in local foundries, with the exception of* the high-speed rolls 
above mentioned. ne os a ee. a = 


| ' Primary Grindimg.- All finé gr indirig isdone in a 6-foot Cole ball mill, It 
is belt driven by a 50-hp, motor at a speed of 20 FePele The mill is loaded with 
about 15 tons of 34inch forged steel balls weighing about 4 pounds each, The 
avereee ball Consumption 1s about ie pounds of balls per 10-hour Shift. 


The liners are of manganese steel, but no retord of their life has yet been 
obtained, It is estimated from their wear to date that they will be good for over 
4, 000 hours of service. . 


The ball consumption is about 2.2 pounds pa ton of material ground. 


- The following table gives a screen analysis of ball~mill products: 


Screen analysis of ballemill products 


BALI MILL FEED 


ZnS content _ . 
Size in blende, |Per cent of j|Calculated per | Per cent of 
: per cent size cent of blende Diente value 


Plus: 20 mesh ewa-----~ 1,40 45,84 
Minus 20 Plus 35 rieshe 4.17 25,83 
Minus 35 Plus 65 mesh~ 3,58 — (22,16 | 
Minus’ 65 mesh Racnnene 0,99 6.17 

16,14 __ 100,00 
Plus 20 mesh eeneennn= 0,51 3,20 
Minus 20 Plus 35 meshes 2.10 13.19 
Minus 35 Plus 65 meshe “898 + 24,96 
Minus 65. mesh wacex-nom 9.35 : 58,67 


| 
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Butchart flotatic 


Ficure |.— Flow sheet of Netta mill 


Taitings 


Ore hopper - capacity, 400 tons 


Two 24-inch crusher 
-inch Cornishroll 


Two -ifach elevator 


Two 4 by 5 foot by I/2 inch vibratiny screens 
Oversize 


Undersize 
-inch Cornisnrolls 


Qne 22-inch belt dewaterin 
Ore Overflow 
Dewatering tank 
Sand Overttiow 


Two 6-cell 42 dy 48 inch rougher jigs 
Bed middlings, second to sixthcells 
mittem Tirst to fourth cells 
Smittem, tifth and sixth cel 


ailings 
Two3 by 5 foot dewateriny cones 
Tailings Overtiow 


Qne 22-inch middlinys elevator 
One 4 by § toot by 1/4 inch viorating screen 
Oversize 


ndersi 
42-inch Cornisn rolls 


One 6-cell 42 by 42 inch middling jig 


Bed middlings, second tosixthceils 
mittem, first te toirth Tae 


mitteom i and sixthcells 
Tailings 
One 3 by § foot dewatering cone 
Tarling Overflow 


Qne [8-inch smitttomelevator 
One 7-cell 36 vy 42 inchcleaner jig 


mittem, first and second cells 


mittem nig 
mittem Ou h to seventh cali 


Tailin 
Qne dewatering vox 
Tailin Overt low 
Onaa?0-inch sand elevator 
Qne 4 by 6 foot by 2mm. vibrating screen 
ndersize versi 


B-incnoeltedrolls 


One 7-cell 36 by 42 inch sand jig 


Smittem, first cell 
mi em, second to seventh cells 


Tailings 


Qoe 32-inch tdiling elevator 
One 22-inch double velt dewatering drag 
Overf tow 


Tailin 
One 20-inch velt vonveyor totailings pile 


Figure 2.- Flow sheet of Netta yigmill 
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to sand tanks 


sad ncentrates 


inc concentrates 


inc concentrates 


Tailings to jig miil tailings elevator 


One 18 by 36 foot sand settling 
Sand Overflow 


One 20 Inch de dewatering drag 
Sand Overflow 


One 18-inch sand elevator 
One 18-inch belt dewatering drag 
sand Overfiow 

One 6-cell DeMier jig 
Bedmiddlings fromall cells 
Smittemtromall cells 
Tailings 

One 18-inch table feed elevator 


One hydraulicclassifying launder 
Overflow 


Six Shackelford concentrating taoles 


Lead concentrates and lead-zinc middlings 


Zinc concentrates 


To concentrates bin 


Tailings 


One 2-inch centrifugal pump 


ee ig a re eee a ee 
One Shackelford concentrating table 
Lead concentrates 
t To concentrates bin, 
Lead-zincmiddltings 
Tailings 


One 20-inch sand tailings elevator 


nej8-inch pallf-mill feed elevator 
One 18-inch belt dewatering grag 
Sand Overflow 


One 20-ton storage hopper 
One 6 by 10 foat Cole ball mill 


Figure 3.- Flow sheet of sludge mil| 


low to Corr thickeners 


~~ Uver 


I, C, 6342 
SCREENING AND CLASSIFICATION 
All screening is done with ‘vibrating screens, as follows: 


1 4' x 5' x $" Hummer dirt screen 
1 4" x 5' x4" Teahy dirt screen 
14! x 5S! x3" Leahy chat screen 
‘1 4° x 6" x 2 mm, Leahy sand screen . 


The classification consists principally in desliming, which is done with 
desliming drags'and cones, Belt drags are insctelled ahead of the rougher jigs. 
These not only deslime.the fced but also provide a dry feed to the jigs, oliminate 
ing the usual excess “of water in the feed, This allows the introduction of more 
water on the plungers where it is most needed and has proved beneficial to the 
efficiency of oe jigs. 


A 3 by 5S foot DeMier eect eaae cone at the tallings end of each rougher 
serves to further deslime the rougher tailings, as well as to relieve the tailings 
elevator of a large amount of excess water, | 


* The jig tailings are again deslimed by a belt drag, the main purpose of 
which is to dewater the tailings before loading onto the tailings belt conveyor, 


All the overflow water from these drags and cones now goes to the sludge 
mill where it is again deslimed in a large belt drag. The deslimed sand is elew 
vated into another belt drag which feeds the DeMier jig in the sludge mill, 


The overflow from these last two drags gocos to the Dorr thickeners, and is 
the source of feed for tne flotation plant. Another belt drag deslimes the feed to 
the ball mill, the a a aa: to the ees mill drag. 

These drags anal cones alee, a. eoueiete ieavintae at all stages of concentra~ 
tion and permit very few slimes to escape with the tailings, 


GRAVITY CONCENTRATION 


The flow sheet of the jig mill (fig. 2) includes the crushing and grinding 
department. This section: concentrates at three different sizes, the rougher jig at 
minus 4 inch, the chat jig at minus } inch, and the sand jig at minus 2 millimeter, 


The cleaner jig treats the smittem from the two roughers, the chat jig and 
the first hutch from the sand jig. 


The equipment from the crushers down to the rough jigs is arranged in 
duplicate wnits, The crushers, dirt rolls, dirt clevators, dirt screens, return 
rolls, return elevators, and dewatering drags are driven by a 100 hp. motor on cach 
unit so that each of the two units may be operated separately. In this way cach~™ 
unit down to this point may be stopped without interfering with the other and the 
balance of the jig mill. 
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The flow sheet then is as follows: 


The dirt from the crusher goes by gravity.to the dirt rolls, thence to a 
24-inch dirt elevator, where it is elevated to the vibrating screens, The oversizé 
goes by gravity to the return or regrind rolls, thence by. the return élevator back 
to the screen, reducing the feed to 2~inch size for jigging. 


The undersize from the dirt screcn goes by gravity to a 22-inch belt de~ 
watering drag and is discharged directly onto the rougher jig, The everflow from 
the drag usually contains coarser material than advisable to send to the sludge 
mill, so it is again dewatered in a dewatering tank, from which the coarser 
material is drawn off and goes to the chat or middlings jig. 


Rougher Jigs; 6 cells, 42 by 48 inches,= The rougher jig is equipped with 
"chatters," a device for drawing off chats from the beds,. Chats are drawn from the 


second, third, fourth, fifth, and sixth cells, and together with the smittem or 
hutch product from the fifth and sixth cells go to the middlings elevator, 


The smittem from the first 4 cells goes to the smittem elevator and to the 
cleaner jig, 
| The rougher tailings are dewatered ina 3 by 5 foot cone and ‘hones go to 
the tailings elevator, 

Coarse middlings.= The middlings product from the middl ings elevator go to 
a 4 by 5 foot by 4 inch vibrating screen, the oversize going to a set of 42-inch 
chat rolls and back to the middlings elevator; the undersize goes by gravity to 
the middlings jie. 


Midalings i ei 6 cells, 42 by 48 inches,= The bed middlings from the second 


to the sixth cells are drawn as described above, and together with the hutch 
product.from. the fifth and sixth cells go to the sand elevator; all other hutch 
product goes to the smittem elevator, | 


The tailings are dewatered in a 3 by 5 foot cone and go to the tailings 
elevator, 


Cleaner Jig; 7 cell, 36 by 42 inches,e The feed for the -cleaner jig is de- 
rived from the smittem from the rougher and chat jigs as above described. 


The smittem from the first and second cells is a lead concentrate. The 
coarse lead on the beds nf these two cells as it accumulates is shoveled off by 
hand and added to the smittem lead, 


| The third hutch is called an "idler cell"; the smittem being a mixture of 
lead and zinc and zinc-lead middlings, is returned to the smittem elevator for ren 
treatment. Smittem from the fourth to seventh cells is a zinc concentrate, The 
cleaner tailings go to the sand elevator. 
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Sand Jig; 7 cell, 36 by 42 inches.» The feed for the sand jig is derived, 
as above described, from the chat circuit and cleaner jig tailings, and is elevated 
by the sand elevator to a 3 Dy 6 foot by & millimeter vibrating screen, 


The oversize is in closed circuit with a set of 36-inch high-speed rolls, 
the undersize going by gravity to the sand jig. 


The smittem from the first cell of the sand jig is a mixture of lead and 
zinc and returns to the smittem elevator for retreatment on the cleaner jig. The 
smittem from all other cells is a zinc concentrate and is mixed with the zinc ore 
from the cleaner jig. | 


It is not necessary to draw bed middlings from this jig, as the tailings go 
to the sludge mill and all middlings products are treated there. 


Screen analysis of rougher jig heads 


Calculated | Per cent 
ner cent of zinc 


{Blende content, 


Size per cent 
Plus 3 mesh wwecuwn-n-- 6.90 
<3 plus 8 mesh «#-=-- 27,85 
“8 plus 35 mesh enan- 28.65 
45 plus 65 mesh «-#<= 9,88 
“65 mesh =w-----—- aoe 26.79 
Total w--<---<- 100,00 


TAILINGS DISPOSAL 


The tailings from the rougher jig, middlings jig, and from the sludge mill 
all go to a 32<inch tailings elevator, thence to a double 22-inch belt dewatering 
drag, This drag discharges the dewatered tailings directly on a 20-inch standard 
belt conveyor which elevates it to the tailings pile, Clear water is pumped to the 
head of the conveyor to facilitate distributing the tailings on the pile, 


The tailings pile is surrounded by a dam and, the water is returned to the 
mill pond, | ; 


I'A local "chat company" has erocted loading equipment near the pile and 
1s now loading the tailings into railroad cars for ballast and other commercial 
uses, 


FLOW SHEET OF SLUDGE MILL 


The feed product for the sludge mill (fig. 3) coming from various dewater- 
ing devices in the jig mill, together with the sand jig tailings, is dewatered in 
@ 20-inch belt drag, 
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A flat settling tank 18 by 36 feet formerly used in collecting this sand 
feed is now used: as an SIETEOREY. tank when the sludge mill is vemporanty shut 
down. | | 


The sand product from this drag goes to an 18-inch feed elevator and to an 
18-inch belt drag which again dewaters the sand as feed to the DeMier level jig. 
The overflow from both drags goes to the thickeners anc is the sole source of 
flotation feed. , ee, | 


The DeMier level jig'(6 cell, 32 by 42 inch) is built similarly to the 
standard jig except that all cells are at the same level: that is, they do not 
have the 2-inch drop from one cell to the next. To facilitate the travel of the 
material on the jig, a racing device, similar to that of the Dorr drag classifier, 
is suspended over the full length of the jig, with rakes about 18 inches apart. 
These rales drag the surface of the bed intermittently forward toward the tail of 
the jig. This type of jig has proved very erreerve in digging sand. 


Bed middl ings are dram frora all cells and go to the ball-mi11 feed 
elevator. | . 
All hutch sedis eo to the tenis feed iia and iuence exe sent 
through a nyeneerTe 4 launder system to a battery of 6 Shaclxelford concentrating - 
tables. : | . | | 


The tailings from this jig go to an 18-inch tailings elevator, thence to - 
the jig mill tailings elevator, and to the tailings pile. The distribution of the 
products from the tables is as follows: 


The zinc concentrates go to zine concentrates bin to be mixed with jig 
mill zinc. The zinc-sand middlings to to the ball-mill feed elevator. Lead-zinc 
middlings go to another Shackelford table for recleaning. The tailings return to 
the DeMier jig, all tailings from the sludge mill being discarded by the DelMier jig. 


The products from the lead recleaning table are disposed of as follows: 
The lead concentrates go to be mixed with the jig lead in the storage bins. The 
lead-zine middlings return again to the lead table circuit. The zinc and table 
tails return to the main table circuit. 


The purpose of this lead recleaner may need explanation. When the feed to 
the tables is lean in lead, the ribbon of lead concentrates on the table is 50 
narrow (only an inch or so) that it is difficult to male an accurate separation of 
lead and zinc, By combining this middlings product from the six tables, a feec 
rich in lead is furnished to the middlings table which is then ribboned in lead 
from 10 to 15 in. wide, and a clean lead concentrate is easily made. 
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THE BALL MILL 


The ball-mill feed: ‘consists ‘of. ‘the bed middlings from the DeMier sand jig 
and the zinc-sand middlings' from atl’ the concentrating tables. This feed is ele- 
vated by the 18-inch ball-mill feed elevator into an 18-inch belt dewatering drag, 
where it is dewatered into a 20-ton storags nope per. The overflow is returned to 
the 20-inch belt drag feeding the sliiige mill.: 


The feed is drewn from the hovper into the ball mill with enough clear 
water added to regulate the pump density. 


The ball-mill discharge is returned to the ball-mill feed elevator and is 
thus in closed circuit with the dewatering drag. It has not proved advisable to 
send the overflow from this drag direct to the thiciseners, as it contains too much 
coarse product. It is returned to the sludge-mill feed drag at the head of the 
sludge mill. 


Screen analysis of sludze mill feed 


ee —_— 


Blende content, Fer cent Calculated Per cent 


Size per cent of size per cent of zinc 
Flus 10 mesh --------- 4,05 - . |. - 81.71 1.28 23.03 
Minus 10 plus 65 mesh- 3.75 “53,516 Leee 39.80 


Minus 65 mesh ~-------. 22.079 9.11 2.07 37.17 


FLOW SHEET OF FLOTATION PLANT 


The slime procuct for the flotation plant (fig. 4) comes from the various 
desliming drags anc cones as described under gravity concentration, but comes 
direct to.the thickeners only from the two drags at the head of the sludge mill. 


These slimes are then collected in three 50-foot Dorr thickeners, the 
thickened pulp drawn off by three Gould-diaphragm pumps into a 14-inch flotation 
feed elevator, The feed goes to Butchart lead rougher machine No. 1. The tails 
from this machine go to zinc rougher No. 3, the froth to lead cleaner No. 2, ‘The 
tails from the lead cleaner return to the lead rougher, the froth to a 14-inch 
centrifugal pump then to a 6-foot 2-disis American filter. The filtrate, a lead 
concentrate, goes to the lead storage bins. 


The tails from zinc rougher No. 3 go to a zinc scavenger machine No. 5, the 
froth to zinc cleaner machine No. 4. The froth from the zinc cleaner goes to a 
6-foot 3-disk American filter, the tails returning to zinc rougher No, 3. 


The tails from ginc scavenger No. 5 go to two 3~inch Wilfley slime pumps in 
tandum, the second vump located about halfway up the tailing pile, pumps the 
Slimes to the top of the main tailings a to be uses as a water to dis- 
tribute the tailings to the pile. 
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The filtrate from the zinc filter 4s a zinc concentrate and goes to the 


flotation zinc storage bins, the filter overflow Beltre to the zinc rougher 
No. 3. 


Screen analvsis of flotation feed 


Size : | Per cent of size 


Plus 48 mesh ~~------~------.-- ween n= 2.51 
Minus 48 plus 65 mesh ---------~--------- 8.21 
Minus 65 plus 100 mesh ~--------~------- y 316,15 
Minus 100 plus 2CO mesh ---------------- 35.37. 
Minus 200 mesh ~--------------- a oe 37.76 

| 5 = 100.00 


screen analysis of flotation zinc concentrates 


Size | | _ 4 as Per cent of size 
Flus 35 mesh ---+-----~~-~-~---~~-~+----~-- | Ps 038 
Minus 25 plus 48.mesh ------~--~---------- 7 6 499 
Minus 48 plus 65 mesh ----------- aiteese.. 2.346. 
Minus 65 plus 100 mesh -------~---~------ 7.790 
Minus 100 plus 200 mesh ------~---~~~-..-- 5e. 449 
Miinus 200 mesh ------~---+~---.L-~~---~- 36.878 


Pot al: Steere see scot ese e ek. 100, 000 


Flotation reagents per_ton of zinc concentrates 


_ | Pounds per ton. Cost per ton 
Copper sulphate -----.~-~-~- «B36 $0.573 | 


Cresylic acid -------------=- 2.63 0.248 

Sodium xanthate Swen ee ew ee . £2.22 0, 333 

sodium silicate --~~---.-... 67 0.015 

Total cost per ton - = $1,169 
CONVEYING 


The Netta mill, like all mills in the Tri-State district, is built on 
level ground, so that with few exceptions the material must be elevated from one 
machine to the next. This is done by cup elevators. — 


All ianeieve are made of wood. When handling coarse material they are 
lined with hard iron spouting in 3-foot lengths. When conveying sand they are 
lined with sheet steel in various lengths. 
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The only belt conveyor in the mill is the tailings conveyor, which is a 
 gtandard belt conveyor with troughing rollers using a 20-inch belt. The conveyor 
is lengthened when nécessary and is now about 200 feet long. The tailings are 
distributed on the pile by sheet steel launders laid along on the pile. 


4 


METHOD OF HANDLING CONCENTRATES 


Jig concentrates are shoveled from the jig boxes into a steel dump car on 
@ 22-inch gage tracix and pushed by hand to the storage bins. The jig ore cars 
have a capacity of 1,000 pounds zinc and 2,000 pounds lead. The table concentrates 
are handled in the same way in cars holding 500 pounds of zinc and 1,000 pounds of 
lead, The filtered flotation concentrates are drawn into the cars by gravity, the 
cars having a capacity of 900 pounds zinc and 2,000 pounds lead. 


The filtered concentrates have a moisture content of about 10 per cent. 
DEWATERING AID DISPOSAL OF TAILINGS 


‘The dewatering is done by a belt drag, as described elsewhere. The tail- 
ings disposal in this district is sometimes quite a problem, esxvecially where the 
leases are only 20 or 40 acres in size. There must, therefore, be piles as high 
and as dry as possible so as to occupy the least room possible. The tailings piles 
are always surrounded by earthen dams which impound the seepage, and by EEOpe? 
ditching the seepaze ts, conducted back to the mill water storage pond. 


The majority of the gator used in milling goes to the Dorr thickeners, the 
overflow going to the mill pond. 


So far very lit tle or no trouble has been experienced in this district from 
Pollution of streams. The pollution in small tributary streams is no doubt consid- 
erable, but it seems to be pretty well dissipated by the time it reaches the rivers 
and does no harm. | 


SAMPLING 


| The three tailings products, jig tails, sand tails, and flotation tails, are 
sampled twice daily. This is done by an employee of the metallurgical department, 
who visits each mill twice daily at irregular intervals. These samples are kept in 
the mill in a loctsed container and are collected once a weex. They are then 
quartered down and assayed, usually only for blende, lead and zinc concentrates 
> pay sempled and assayed for lead (Pb), zinc (Zn), iron (Fe), and lime 

aQ). 


The weekly assay results are tabulated and typewritten on cards, and these 
cards are posted in all departments of each mill and in all offices. 
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While this method of sampling is crude and simple, it is very effective 
and that tends to hold the tailings losses and ore grades at a very fair average, 
About its only virtue is that it shows the mill operators what their tailing 
losses are and gives a direct comparison of results with each department in all 
of the company's mills. Of course, special sampling is continuously going on to 
correct losses and check efficiencies of machines and flotation reagents, and 
occasionally each mill is sampled thoroughly to determine its efficiency. 


Tailing assays from 1927 to larch, 1930 


All assays jin metallic zinc 


Jig tails, Sand tails, Flotation tails, 
Der cent Der cent 


Yee 
1927 
1928 


58.58 


o9.12 ‘ 
FLOTATION ZINC 
19238 60. 66 -- | 1,52 0.56 
1929 61.61 | 1.36 1,27 1.22 
1930 99.7 2-02 1,90 0.93 


The last sample taken to determine mill efficiency showed a percentage of 
extraction for the entire mill of 86.23 per cent of the lead and zinc. 
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FOWER 


The power equipment is entirely electric, and the different units are 
driven as follows: 


2 100-hp., 


1 150-hp., 


1 ..25“hP,, 
1 15-hp. 9 


1 25-hv., 


1 15-hp. ® 


1 20-hp., 


1 35-hp., 


1 73-hp., 


1 50-hp., 


1 650Q-hp., 


1 35-hp. 9 


1 20-hp., 


ae 


driving crushers, dirt rolls, dirt elevators, dirt screens, 
return rolls, return elevators, and dewatering drags. 


driving jigs, chat, sand, and smittem elevators, chat and 
sand tolls, chat and sand screens. 


driving mill pump. 

driving triplex pump. 

driving tailings elevator. 

driving tailings dewatering drag. 

driving tailings conveyor. 

driving sludge mill. 

driving sludge-mill tailings elevator. 

driving ball mill, ball-mill elevator ee drag. 
driving part of flotation plant. 

driving part of flotation plant. 


driving flotation tailings pumps, 


Total number of motors: 14. 


Total horsepower: 6,475. 


ae hae 


Three 50-foot Dorr thickeners 


Three Gould diaphragm pumps 
One 14-inch flotation-feed elevator 
One Butchartflotation machine rougner, No. | 
Tailings Froth 
a Dae 
Diaphragm pump 


One Butchart lead machtne cleaner, No. 2 
Tailings Froth 
— 


1 |/2-inch centrifugal pump 


One 6-foot 3-disk American fiiter 
Overflow Filtrate 


——-______Lead concentrates 
One DeMier machine zinc rowgher, No. 3 
Tailings Froth 


; Y 
One DeMier machine zinc cleaner, No.4 
Tailings Froth 
2-inch centrifugal pump—1| 1/2-inch centrifugal pump 


| One 6-foot 3-disk American filter 


Overflow Filtrate 


| Zinc concentrates 


One Butchart machine, No. 5 
Tailings Froth 


Two 3-inch Wrlfley sand pumps in tandem 
Tails to top of taltlings conveyor 


Figure 4.- Flow sheet of flotation plant 


